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ABSTRACT 

The 3-year research and development project described 
in this paper was conducted (1) to develop new knowledge about sex 
equity in classroom interactions, and (2) to develop successful 
techniques for reducing or eliminating sex-biased interaction. Two 
interventions were developed to train teachers in more equitable 
instructional behaviqrs . In the Washington, D.C., metropolitan area, 
teachers from fourth-, sixth-, and eighth-grade classrooms were 
trained according to an intervention based on a microteaching model. 
In New England, teachers of the same grades participated in a 
training intervention based on a collegial problem-solving model. A 
comparable group of teachers composed the control- group. Overall, the 
sample consisted of 102 classrooms located in six school districts. 
All classrooms were observed for 457minute periods of active 
interaction by raters trained in the Interactions for Sex Equity in 
Classroom Teaching Observation System (INTERSECT). Primary analysis 
of observational data focused on thfe nature of interaction patterns 
and the distribution of interaction between male and female students. 
In the second phase, differences in teacher interaction with boys and 
girls across treatment groups were examined. Statistically 
significant differences among conditions -and between^ male and female 
students were consistent across all approaches to data analysis. (A 
summary describes selected findings about general characteristics of 
classroom interaction and about bias reflected in classroom 
interaction and treatment and control differences. The INTERSECT 
observation form is also appended*) (RH) 
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Teacher Reactions to Classroom Responses 
of Male and Femai* .v*udents 

In l£QiliLCt ion ; Recently research ?;&s fvcvsed on t.ow fc -J^rs 
Interact with male and fenale stutfer.^s Sn th« C i essrC'C"* The 
manner In which teachers interact w f ? * t u .ete r< * s may - * t e c * 
student achievement, attitudes and p«r f ortr.Afcce - Whil^ the 

literature is not conclusive in this ar^s, '/.he preponderance 

\ 

of research suggests that sex di f fer^rf L^i treatment of 
students-may characterize the i n t er&c** '< or process. 

A number of studies have indicted trat male sty ; r.*.s 
receive more teacher attention In iefjas c7 both praltA 
criticism. In one large study Invclving' 24 fourth an< $;-.Th 
grade classes, teachers interacted mere with boys oft f o . " 
categories: disapproval, approval, instruction, and listening 
to the child (Spaulding, 1963). Other researchers have also 
found. that boys receive more criticism and more praise 
(Felsenthal, 1970; Wirtenberg, 1979). 

Sikes, (1971) in a study at the junior high school level 
showed that boys received more academic contacts and they were 
asked more conplex and abstract questions. A study at the 
secondary school level found striking differences in favor of 
boys. Boys were asked mor.^direct questions and more open- 
ended questions; they recei'ved more teacher initiated contacts, 
and more total positive teacher-student contacts (Jones, 
1971 K A study ^5 gifted students reve ^ f ? -.at t-achers 

initiated mo: k with boys, dlscri it< c;l ,f n'f jcantly 



between ooys and girls in fevor of boys and were more 
restrictive toward girls (Cosper, 1970). 

Research by Leinhardt ^et. a! (1979) disclosed that sex 
differences in teacher student interaction in second-grade 
classrooms varied with the nature of the subject matter. 
Teachers made nbre academic contacts with girls in reading anc 
with boys in nath; teachers spent re 1 at i ve I y_ more cognitive 
tire with girls in reeding and with boys in nath. Although 
there were no di f f erences, i n Initial abilities* sex 
differences were found in end-of-year achievenent in readi nr. 

Research at t preschool level showed that teachers cave 
attention over 1.5 times more frequently to boys than girls 
who were participating in classroom activities (Serbln et. 
a!., 1573). They praised boys more frequently and were 2.5 
times as likely to engage in extended conversation with them. 
Further, teachers were twice as likely tc give male students 
extended directions, and detailed instruction on how to do 
thircs "for oneself." In contrast, they were less likely to 
explain things to girls. They tended to "do it for them" 
instead. In her study of sex desegregation at the Coast Guard 
Acader.iy, Safilios Rothschild ( 1979) found that instructors ^ 
v.ere more likely to give males detailed instruction in hoi. to 
accomplish tasks; in contrast they were more likely to do 
tasks for female student. 

Dweck end her colleagues (1976) found interesting 
differences in the .nature of the praise and" criticism teachers 
gave female aft! ~nts. In sbservi fr and fifth 



grade classrooms, these researchers found that approximately 
9C percent of the praise boys received for their academic work 
was directed at Intellectual competence. In contrast fcr 
girls, less of their wcrk-related praise, approximately 6C 
percent^ was for intellectual competence. The other 2C 
percent of the praise girls received for their work was 
directed at papers following the rules of form. In terns of 
work-related criticism, the sex differences were even more 
striking. Approximately half of the work-related criticism 
boys received was for intellectual inadequacy. The remaining 
work-related criticism was for failure to obey the rules of 
form. In contrast, almost 90 percent of work-re I eted 
criticism girls received was specifically directed at 
intellectual inadequacy. Girls received little criticism 
pertaininc to violation cf the rules cf form, A similar 
pattern er.;erped from a study by Spaulding (1963) involving; 
twenty-one fourth and sixth grade classes: the boys received 
more total blame and disapproval* but this criticism was 
largely for inappropriate conduct. In the areas of 
disapproval for lack of knowledge or skill, girls received 
almost twice as much teacher disapproval as did boys. 

It is important to note that it is mainly high achieving 
boys who receive mere teacher approval and active instruction, 
while lew achieving boys are likely to receive more teacher 
criticism. In fact, Bro'phy and Good ( 1 974 ) have concluded, 
n l n many ways, insofar as teacher-student interaction Is 
concerned, it makes sense to speak of lew achieving boys and 
high achieving boys, as separate groups rather than to speak 



of beys as a single group." Parsons end her colleagues ( 1979) 
found that while high achieving boys receive the most praise, 
high achieving girls receive less praise than low achieving 
oirls, and less than both low and high achieving boys. 

Several stud 1 es indicate that much of the teacher 
disapproval male students receWe is directed at classroom 
misbehavior, and that boys are reprimanded more harshly as 
well as more often than their female counterparts (Jackson and 
Lahaderne, 1967; Meyer and Thompson/ 1963; LippStt and Golc, 
1959). A possible explanation of sex differential patterns of 
classroom management is that boys m i s be hav«f more in schools 
and, consequently, r.ates are deserving of negative teacher 
attention. However, one study of 15 preschool classrooms 
showed that when teachers* were faced with disruptive behavior, 
particularly aggressive behavior from both boys and girls, the 
teachers were over three times as likely to reprimand the boys 
as the girls. Further, they more frequently punished the boys 
through loud and public reprimand. When they did reprimand 
girls, they did it quickly ana qu*etiy in a way that other 
members of the classroom could not hear (Serbln, O'ledry, 
Kent, Tonick, 1973). So even when both girls and boys are 
exhibiting inappropriate behavior, boys are reprimanded more 
frequently and r*ore fcarsMy. Low achieving boys are most 
likely to receive ^is negative teacher attention (Bror«. a r 1 
Good, 1974). 

While mo^ ; research emphasizes teacher -stu de it 
interaction, sc e studies have analyzed sex differences In 



peer connunl cat I op.. Peer groups that ere segregated by sex 
characterize the elementary school years. Sonetimes teachers 
create this segregation by categorizing students on the basis 
of gender; they may form separate boy and girl lines, tearrs 
for contests, and croup for various classroom tasks and 
assi gnenents (Frazier and Sadker, 1 973 ). Teachers may also 
Influence peer groups and sex segregation by assigning mo re 
leadership roles in the classroom to male students (Lockheed, 
et . a I., 1S76K However, even when this teacher Interference 
does not occur, children tend to self select Into same sex 
peer groups* Clement and £ i senhart (1979) found that ten-to- 
t*elve year olds sorted themselves into ge nder -se gr eca t e d 
croups whenever the opportunity arose. "Within these s»ex 
segregated groups, different values and roles were emphasized 
for boys and for girls. Girls 1 groups stressed the importance 
of being "popular 11 , "cute," and "sweet." Boys 1 groups placed 
higher value on being "strong", a "good student", and a "good 
basketbal I player." 

Fox (1977) has found that the adolescent peer group can 
have a necat i . effecx cn female participation in math and 
science. Many young wonefl in high school perceive strong peer 
pressure acainst enrolling In advanced math courses, and 
mat hemat i ca I I y gifted females show reluctance ^ o skip graces 
due to peer Jisapproval and rejection. Mai thews ard Tiedeman 
(•4) found that a decline In career comm Itment by high 
school fen ales was related to their perceptions of male peers 1 
disapproval of a woman using her'Intelligence* 
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Severs! other researchers note that same-sex interactions 
are mor* conr.on than cross-sex interactions among elementary 
scr;OcJ children; children are ncre Mkely to cross racial 
lines than sex lines in ciassroon interaction (3ossert, 1S79; 
DevrJes and Ed*arcs, 1 977; K i I S i a and Recker, 1 973). Grant 
C 1962) conducted ethnographic observations of urban first 
grade classrooms and found that girls often fulfilled a 
caretaker or helping role for boys (helping with academic 
work, tying shoes). Boys were far less likely to demonstrate 
tnese behaviors for girls- In contrast girls received more 
hostile remarks in cross sex interaction and wer more likely 
to be the "victims of criticism, racist and sexist remarks, 
and physical and verbal aggression.* 1 

Lockheed and Harris (1962) in research in 29 fourth and 
fifth grade classrooms found students often do not appear 
willing to work on science projects with cross-sex classmates* 
However, student held significantly less stereotyped attitudes 
in cl „sr__ s wfrere there was more opportunity for peer 
collaboration and interaction. 

While there ^ave been many reports ihat teacher behavior 
nay ir. creaks sex segregation, there is, at this point, limited 
research concerning interaction patterns teachers may use to 
encourage cooperative cross sex work and play. However, 
Serbin and her colleagues (1977) found that cooperative cross 
se>* play in a pre-school setting can be Increased through the 
use of contingent teacher attention. Teacher praise oi 



cooreretive cross sex pl2y produced e clear Increase in this 
type of student behavior. 

BxmmI INTERSEX! 

The three year research and deve lopnent project described 
In this paper was conducted v1) to develop new knowledge about 
sex equity in classroom interactions; and t2) to develop 
successful techniques for reducing or eliminating sex biased 
interaction in the natural classroom setting. Two 
interventions were developed to train tecchers in pore 
equitable teaching behaviors. In the Washington, D.C. 
metropolitan area, teachers fror: 4th, 6th, and 2th grade 
classrooms were trained though an intervention based on a 
n i croteach i nc node I . In New England, 4th, 6th, and 6th grade 
teachers participated in a training I nt ion bas^don a 

collegia! problem solving model. A cor. pa: able group of 4th, 
6th, and 6th grade teachers comprised the control population. 
All classrooms were observed tor three 45 minute periods of 
active interaction by ; liters trained in the use of the 
l*:TEPvSECT Observation System. The following sections provide 
detail on the nature of the interventions, the sample, 
instrumentation, data collection, methodology and findings. 

Inifcr y ent i ens 

In Washington, D.C., a training intervention based on 
the m i croteach i no rrclel was Implemented. Teachers viewed a 
videotaped (perceptual mode!) that portrayed scenarios 
demonst rat i no four forms of bias in classroom interaction as 
well as scenarios showing how to eliminate the bias and attain 



equity in Interaction. Teachers also read writ+en materials 
on these same four teaching skills (symbolic model). These 
four teaching skills focused on equitable distribution of 
active teaching attention; equitable classroom management; 
verbal evaluation; and sex Integration. After viewing, 
reading about, and discussing the skills, teachers attempted 
to demonstrate each of the sex equity skills In small group 
clinical settings. Teachers retaught the various skills until 
mastery was reached. Each teacher trained in the 
microteach ing clinic was also visited in his or her classroom 
at least once during the Fa 15 semester by a trained 
microteachirg supervisor. The supervisor observed the teacher 
in actual dassroon interaction and held follow up conferences 
concerning the mastery of sex equity teaching skills. 

A second intervention, developed in New England, was 
based on an interactive pr ob I em -so I v I n g approach. This 
approach enlisted teachers in a se! f-improvement effort with 
peer support but with limited external direction. It was 
posited that teachers concerned about bias would be able to 
make changes in their classrooms after some training if they 
had collegia! support and assistance. This intervention was 
designed to have minimal dependence on outside expertise and 
to develop and foster professional growth through peer support 
groups- Teachers were provided with training to recognize sex 
bias In curriculum and Instruction as well as with multiple 
strategies and resources for changing classroom practices to 
make them more equitable. They were also Introduced to 
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analytic tools that they (or a student or a colleague) could 
use to diagnose Unequitable ciessroon interaction p^tte^ns in 
their own classes. Each teacher received a t ra I n i^jcpackac| 
to assist their equity efforts. The package was organized 
accoprding to the project f s four target areas ciessroon 
i ntergrati on, equitable teaching attention, evaluation of 
academic work, and behavior management. The trainirg package 
included diagnostic tools, strategies for improvement, and 
planning worksheets. The use of these or other strategies to 
eliminate bias remained with the teachers at the local level. 

• The sample selected for this investigation consisted of 
sMghtiy over ICO classrooms (N = 1C2), including fourth, sixth 
and eightn grade classes. These classrooms were located in 
six different school districts in New England and the 
Washington* D.C. metropolitan area. The classrooms analyzed 
in the sample represented urban, suburban, and rural areas as 
well as two distinct geographic regions of the nation. They 
also encompassed predominantly majority, predominantly 
minority, and integrated classrooms. For the purpose of this 
study, these classrooms were defined as follows: 

o predominantly majority classrooms 5n which 75-1C0£ 

of the students were not members of 6 minority group 
o mixed or integrated classrooms in which 35-50£ of 
the students were members of a minority group 
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o predon « nent I y minority -- classrooms in which at 
least 75? of the students were members of a 
m i nor i t y group 

The final sample size for the problem-solving 
Intervention was 24 classrooms; forty-four m I croteach I ng 
classrooms were included In the sample; a total of 34 control 
classrooms were also observed and coded (from New England and 
from the Washington-Baltimore areas). 

Sample diversity was also achieved in relation to grade 
level and subject matter. The sample included 35 fourth grade 
classes, 33 sixth grade classes and 38 eighth grade 
classrooms. In terms of subject matter, 48 classrooms were 
language arts, 45 class r ooms were msthenat ics/sclence, and six 
classrooms were concerned with other academic subjects. 

Thirty-five classroom teachers were black, 66 teachers 
were white and one teacher was Hispanic. Thirty of« these 
classrooms were taught by males and 72 by females. 

Qa±£ Co 1 ,1 ec t i.cn ami lnstrumentat Ion 

The primary measurement activity of this project was to 
code, analyse and evaluate classroom interaction. Most 
currently available coding instrument: ocus on teacher and 
student verbal comments in a global way and do not reveal 
sufficient information concerning which Individual students 
are Involved in the Interaction. Consequently the INTERSECT 
Observation System (Interactions for Sex Equity In Classroom 
Teaching) was designed to record the distribution and nature 
of teacher comments to students as well as to record the race 



9 

ERLC 



-10- 1 p 



ere Involved in the Interaction. Consequently the INTERSECT 
Observation System (Interactions for Sex Equity in Classroom 
TeechinV ) was designed to record the distribution and nature 
of teacher comments to students as well as to record the race 
and sex of each student participating In the Interaction (See 
attachment). 

INTERSECT contains four major substantive areas of 
interaction, and four additional areas of evaluative 
comments. Together, they could be combined into a grid of 16 
potential teacher moves- The four substantive or content 
areas of INTERSECT can be briefly defined as fellows; 

o I NTELLECTUAL concerned cognitive and academically 

r e I ate d topics, 
o COfiDUCT included the behavior and deportment of 
st u de nt 5 . 

o APPEARANCE included the attractiveness or adherence to 
rules of form and neatness In both personal appearance 
and the appearance of student work. 

o OTHER included all co mm ents. which- did not conform with 
the three preceding definitions. 

The four evaluative teacher moves were as follows: 

o PRAISE concerned explicit comments which positively 
reinforced student performance (e.g. f, E xce I I e n t ! ,! • 
"Goo d ! " ) . 
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o ACCEPTANCE referred to comments which Implied that 
student performance was correct or appropriate. 
However these comments were* not so clearly and 
strongly stated as to be categorized as praise (e.g. 
"OK." "Uh-huh." "I see 11 ). 

o RE ME D I AT ION represented a constructive teacher 
comment, usual iy encouraging or cueing a more 
acceptable student response. Remediate implied 
a deficiency in student performance in which the 
te.acher assisted by encouraging corrective action.. 

o CRITICISM referred to expllcity negative teacher 
evaluation (e.g. "That answer is wrong."). 

Using this system an "O.K.", teacher reaction to a 
student's academic response would be coded in the 
intel I ectual -accept category. A harsh reprimand of student 
behayior would be coded In the conduct-criticize category. By 
combining the substantive area of classroom interaction with 
the evaluative component, INTERSECT provided a picture of the 
variety of teacher-student interaction patterns. 

The instrument also recorded how each interaction was 
initiated. Not only were student and teacher initiations 
differentiated, but the method of initiation was also coded^ 
on the INTERSECT form. The sex and race of each participating 
student was always recorded, whether the student was 
responding to a teacher's question or initiating a comment of 
his or her own. 1 

14 
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AM raters participated in intensive training in the 
INTERSECT Observation System and inter-rater reliability was 
set *;nd maintained at 90 percent. Data were collected from 
three rounds of observations of all classrooms In the control 
and treatment conditions. 

fluaatHaf J v& Aaal^Ls a± La.ta 

The primary analysis of observational data focused on the 
nature of interaction patterns and 'the distribution of 
interaction between male and female students for: total 
interaction, intellectual interaction, conduct interaction, 
personal appearance, appearance of work, other interaction, 
praise, remediation, acceptance, criticism, student initiated 
interaction, and students calling out. 

Overall patterns of classroom interaction were analyzed. 
Descriptive statistics were compiled for each type of 
interaction in each condition (mi croteach i no, problem -solving, 
and control) for observations I, II ^ n d Ml. In addition to 
standard descriptive statistics (mean, standard deviation, and 
variance) an indicator of the distribution, of interaction 
among categories of student, in this case male and female 
students, called the coeficient of. distribution was calculated 
and examined. Following i s a description of the coefficient 
of «d i st r i b ut i cn and method for its calculation. 

For each of the above categories, the mean frequency per 
(30 minute) observation was calculated. Then a coefficient of 
distribution was calculated for all boys, all girls, all 
minority boys and all minority girls in these classes. The 

\ 
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coefficient characterized the degree to which the boys, girls, 
minority girls, and minority boys participated In the 
Interactions proportional to their enrollment in class. For 
example, the distribution of intellectual praise between males 
and females in one classroom would be calculated as follows: 

1. Count the total number of students in the class (e.g., 
25 students ) . 

,2. Count the total number of males present, then the' number 
of females (e.g., 1C males and 15 females). 
3. Divide the total number of males by the total number of 
students, then divide the total number of. females by the 
total number of students. This will yield the e^Bcl&d 

E xamp I e : 

\ 0 - 4C£ (expected contact for males) 
25 

JJ - 6C£ (expected contact for females) 
25 

4. Count the total number of contacts for all students in 
the category being examined (e.g., the teacher praised 
students 1 C t i mes ). 

5. Count the total number of times teache- praise was 
directed at females, then count the total number of 
times teacher praise was directed at males (e.g., the 
teacher praised males 5 times and females 5 times). 
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6. Divide the number of praises for male,s by the total 
number of praises for ell students, then divide the 
nunber of praises for females by the total number of 
praises for all students. This will yield the Actual 
AercfiLQlfljga ai Interaction for each sex concerning 
praise* 

Examp I e : 

5 - 50;.' (actual praise for males) 
10 

5 - 5CC (actual praise for females) 

10 . % 

7, Compare the result In Step 3 (the expected percentage) 
with the. results Jn Step 6 (the actual percentage), 
The difference - between the two is called the 
coeillclaal oi xllstcUbiitlca . If the coefficient 
of distribution Is a positive percentage, the total 
interactions being distributed to that sex is more than 
expected. If the coefficient of distribution is a 
negative percentage, that sex is receiving less 
attention than expected. 

E xamp I e : % • 

* 501". a.ctual female praise 

- expected female praise 

- 1 C£ less female praise than expected given the number of 

f ema I es in the class 

50f actual male praise 

- 4Q^' expected male praise 

+ 10£ more male praise than expected given the number of 
males in the class 
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. 1 

3 y combining the mean nur.ber of Interactions per 
observation for any group (I.e., grade, condition, denogr^aph I cs ) 
with the coefficient of distribution, It is possible to 
portray a picture of distribution, frequency and type of 
Interaction found In any given class. 

Based on these descriptive statistics we eliminated from 
further analysis Interactions which were so few in number that 
no reliable estimates of significant differences could be 
calculated. In the second phase of analysis we examined the 
difference In teacher interaction with boys and girls across 
treatment croups using three met hodo I og i ca I approaches. 

In the first approach we compared the three conditions. 
The data were apcregated across classrooms within each of the 
three con ? ; t i r n i . The distribution of teacher interaction 
with visles a^d females was compared In the control and 
treat! ent groups. First m i croteach i ng classrooms were 
conpi.'c-d problem-solving classrooms, and then m i croteach i nc 
and p. s cfc leri-sor. iff classrooms (treatment) were compared to 
the co"^'c,i c!a? t/?ee Table 1). 

In the tv sir. -Sod analyzed individual classrooms as 
the sjnlt *>i r.e&sur«. Based on the results of a significance 
te- c.f the coefficient of distribution within each classroom, 
eac» class was labelled as significantly favoring boys in 
interaction, significantly favoring girls in interaction or 
reflecting nc bias In favor of either sex in Interaction. A 
chi-square test was then done to compare the d i str i but i on of 
these classrooms across treatment groups (See Table 2). 

-16- 18 
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TABLE 1 COMPARISON OF TEACHER -STUDENT /INTERACT IONS 
FOR MICROTEACHING AND PROBLEM-SOLVING INTERVENTIONS 
AND CONTROL GROUP r 

COEFFICIENT OF DISTRIBUTION BY CONDITION 



(1) 


(2) 


(3) 
Mean 


AVERAGE" 

COEFFICIENT OF DISTRIBUTION 
(in percentage) 


Condition 


Number 
of 

Classrooms 


Interactions 

Per 
Observation 


(4) 
TOTAL* 


(5) (6) 
Minority Minority 
Boys Girls 


OBSERVATION I 








> 


Problem-Solving 

Microteaching 

Control 


24 
43 
35 


85 
73 
67 


2. OX 
0.7X 
5. OX 


NA . NA 
-2.0X -4.0% 
-3. OX** -2. OX** 


Test 1: Problem-solving vs. microteaching: Z ■ 1.2473 
Test 2: Problem-solving & microteaching vs. control: Z « -2.5801*** 


OBSERVATION II 










Problem-Solving 

Microteaching 

Control 


22 
42 
29 


72 
65 
64 


4.0X 
-0.2X 
4.0X 


NA NA 
-2.0X 2.0X 
-6 .OX** -0.09X** 



Test 1: Problem-solving vs. microteaching: Z » 2.7211*** 

Test 2: Problem-solving & microteaching vs. control: Z ■ -1.1909 



OBSERVATION III 



Problem-Solving 23 
Microteaching 44 
Control 30 



60 
68 
64 



4.0X 
0.1X 
7. OX 



Test 1: Problem-solving vs. microteaching^ 
Test 2: Problem-solving & microteaching vs. control: 



NA 
0.1X 
-3.0X** 

Z 
Z 



NA 
0.3X 
-5 .OX** 



2.1120 
-3.8555*** 



* A positive number indicates that boys are receiving greater frequency than 
expected; a negative number indicates that girls are receiving greater 
frequency than expected. 

** This statistic applies only to part of the cc trol group where minorities 
were present. During Observation I it applies to 17 classrooms, during 
Observation II, 15 classrooms, and during Observation III, 15 classrooms. 



*** p f: .01 , i.e., Z >2.58 or < -2.58 



TABLE 2 TOT f ". TEACHER INTERACTIONS WITH 
STUDENTS IN THE CLASSROOM 



LEVELS OF SIGNIFICANCE USING THE CLASSROOM 
AS THE UNIT OF MEASURENuNT 



Percenta ge of Classrooms Which 1 

ITi — — jjt rsr 



(1) 
Condition 



(2) 
Number of 
Classrooms 



Favor Girls 



Reflect 
No eias 



Favor Boys 



OBSERVATION I 

Problem-Solving 

Microteaching 

Control 



24 
43 
34 



16.7* 
9.3* 
2.9* 



54.2* 
81.4* 
70.6* 



29.2* 
9.3* 
26.5* 



CHI-5QUARE « 8.8131 



P £.0.0659 



OBSERVATION II 



Problem-Solving 

Microteaching 

Contn6*l 



22 13.6* 54.5* 

42 7.1* 88.1* 

29 6.9* 75.9* 

CHI-SQUARE «■ 10.1343 F 0.0382 



31.8* 
4.8* 

^7.2* 



OBSERVATION III 



Problem-Solving 

Microteaching 

Control 



23 
44 
30 



8.7* 
9.1* 
3.3* 



73.9* 
70.5* 
56.7* 



17.4* 
20.5* 
40.0* 



CHI-SQUARE « 5.0971 



Pt. 0.2775 



* Each class is determined to be in one of these three categories by the 
following criterion: that the coefficient of distribution significantly 
differs from 0 at the .05 level. 
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For selected Interaction data, additional analyses were 
performed. These analyses provided data on both the total 
number of interactions and the difference between Interactions 
directed at boys and girls. The results of this three way 
multivariate analysis (treatment x subject x grade) was 
only done for Observation ! and III data (See Table 3). 

For this third methodology, while the coefficient of 
distribution was an adequate descriptor for a 
teacher /c I assroon, it could not readily be used for between 
teacher /c I assroom comparison. The main problem in using this 
coefficient f or comp a r i son is the fact that the computed index 
for g </. ... ( ) teacher /c I assroon is a Sample statistic based on 
observations obtained from that t each e r /c I a s s room . Because of 
the differences in composition of the classrooms, (e.g., ratio 
of boys to girls, the total number of observed interactions 
between teacher and students), the sampling characteristics of 
these indices are different from teacher to teacher. As a 
consequence, the usual data analysis procedures based on the 
linear model are not applicable.* 

As an alternative we developed a conceptual mode I to 
account for the teacher-student Interaction In each cl assroon, 
so that an appropriate distributional model can be obtained 
for the i ndex. 

* This third methodology was implenehted and described by 
William Schmidt and Richard Huang, Michigan State University, 
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Table 3 MultWarlate Analysis of the Frequency of All Interactions 

(Observation III) 



Dependent Variables: 



Cov ar iables: 



Independent Variables: 



1. Total nurrbe^ of Interactions 

2. Total number of Interactions of boys - 
girls (difference) 

1. Total nunber of students 

2. Number of boys - number of girls 1n class 
3* Total number of Interactions 

Grade (4 t 6 f and 8 grade) 

Subject (primarily language arts and 

mathematics) 
Treatment (microteaching, probV^ §slv1n v 

and control ) 



Source of 
Variation 



Mean 
Square 



Mul tivar late 
F 



Univariate 
F 



Degree of 
Freedom 



Significance 
Level 



Grand Mean 


23.05 




2.76 


.0001 


Total 15380.10 




46.70 


1.77 


.0001 


Difference 151.57 




.66 


1.77 


.419 


Grade (G) 


3.65 




4.152 


.007 


Total 2549.95 




7.74 


2.77 


.001 


Difference 11.00 




.05 


2.77 


.953 


Subject Matter (S) 


1 .09 




2.76 


.340 


Treatment (T) 


2.34 




4.152 


.057 


G x S 


.93 




4.152 


.451 


T x G 


1.57 




8.152 


.138 


T x S 


1.12 




4.152 


.348 


T x G x S 


1.21 




8.152 


.294 


Within Cell 










Total 329.34 






77 




Difference 229.91 






77 




Within Cell Regression 


10.36 




4.152 


.0001 


Total 115.31 




.35 . 


2.77 


.706 


Difference 5386.88 




23.43 


2.77 


.0001 



indicates a significant relationship 
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In this study, the multlnominal model was used to model 

clessroom Interaction between teacher and students. In this 

model, each student is assumed to have a probability of 

p f 1=1..., n, (where n is tote I number of students) of being 
I 

called upon by the teacher at any given instance of 

Interaction. Thus, the sum of the p f s is equal tc one. 

i 

Assuminc that each instance of interaction occurs 

independently, then for fixed T, the total number of observed 

interactions, the observed frequencies of interaction, t ^ , 

t ,.....t , between the teacher and each of the n students, 
2 n 

will have a multinominal distribution with parameters, T and 

the p f s. 

i 

In this study, since it examined sex equity in classroom 

interaction, it is further assumed that the p 's are constant 

for boys and for airls. That is, p =p , if the ith student is 

i b 

a boy, and p -p > « f the ith student is a girl. This means 
J 9 

that all boys are equally likely to be called upon by the 

teacher with probability, p , and likewise, all the girls with 

b 

probability, p . I f p *p , then the teacher does not fever 

s b g 

boys over girls or vice versa. 

Usiro the method of maximum likelihood, the maximum 

likelihood estimator, 'p , for p is equal tc t/bT, where t is 

b \ b 

the total number of interactions involving boys, b is the 

total number of boys in the class and T is the total number of 

interactions observed. (This maximum likelihood estimator is 

also an unbiased estimator for p .) When T is large, this 

b 

estimator is normally disributed, with an asympotic variance, 
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p ( 1 -bp )/bT. Thus for Icrge T, the sampling variance of p 

b b 
can be substituting p for p • 

b b 

The asymptotic result can also be used to test *;ypothese 

about sex equity In classroom Interaction In a particular 

classroom. If there Is no sex bias, p should equal p . 

b g 
Since the sun of of the p f s must equal one, this Implies that 

p *p c 1 /n . Then a test of the null hypothesis, H : p s 1/n 

b g o b 

will be a test of no sex bias In classroom Interaction. When 

T is large, the test statistic, 

^ - 1/n 

b ^\ 

z y^r^ 9 where V(p ) .Is the estimated 

(V (p 1)1/2 b . 

b sampling variance by 

y\ 

substituting 1/n for p 

b, 

will be approximately normally distributed with mean zero and 

variance one. Interestingly, the numerator of the test 

statistic Is a linear transformation of the coefficient of 

distribution differed by a factor of b. In other words, a 

test of the H : p s 1/n Is equivalent to the hypothesis that 
o b 

the coefficent of distribution equals zero. 

i 

Given the conceptual mode! described above, It can be seen 

from the asymptotic variance of p , that the variance for each 

b 

observation (i.e., the sample' coefficient of distribution for 
each teacher) will be different from teacher to teacher. 
Thus, traditional methods of data analysis, which are based on 
the linear model and the assumption of homo see das tc i ty , will 
not be appropr I ate . \ These Include t-test, analysis of variance 
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and regression analysis. Alternatively, two different 
approaches will be discussed* 

In order to compare the effects of the planned 
interventions, one approach Is to* use the test statistic 
developed in the previous section to test the hypothesis of 
sex equity in classroom Interaction for each teacher. Then 
the teachers for whom we observed sex equity in classroom 
Interaction can be tallied and compared among the three 
treatment groups (m i croteach i ng, problem-solving and control) 
using the Chi-sQuare test of Independence. This approach 
allows the researcher to determine ^wj)e ther or not the 
interventions have any effects when compared with the control 
group. If the Chi-square test is significant and the 
proportion of inequitable teachers is highest for the control 
group, the researcher can conclude that teachers who had 
received the training re more likely to promote sex-equitable 
clessroon Interaction. 

This vote-counting method, however, fails to account for 
those chances In magnitude and direction which do not affect 
the vote counts. The vote-count method requires a yes/no 
decision about sex equity In interaction In each classroom. 
Therefore, a teacher who was extremely inequitable about 
interacting with boys and girls both before and after an 
intervention would have the same "no" score as a teacher who 
has been Inequitable prior to the intervention but had become 
equitable to a degree just short of statistical significance. 
This distortion in -multi pie classrooms within any one 



treatment group could lead to erroneous conclusions concerning 
the effects of interventions. Even though the Interventions 
<.:iy have a significant impact on the patterns of Interaction, 
the Chi-test of independence fails to yleic a significant 
result. 

To deal with this problem the second approach Is /-o 
estimate the coefficient cf distribution directly for each 
teacher/classroom, Since the estimated coefficients are 
asymptotically normally distributed, assuming that each 
teacher behaves independently, it is safe to assume that the 
estimated coefficients (for alt teachers In the three proups) 
will have ajoint multivariate normal distribution with a 
diagonal varience-covariance matrix. (That is, the sample 
variance for each estimated coefficient will be on the 
diagonal and zero elsewhere.) Any linear combination of these 
estimated coefficients will be approximately normally 
distributed with the variance made up of sample variances of 
the estimated coefficients. 

If the above is true, hypotheses about treatment 
differences can be tested using contrasts. If there is more 
than one contrast to be tested, the Bonferroni inequality can 
be used to control for the overall Type I error rate. Each of 
these contrasts can be tested using the standard normal 
distribution as the approximate referenced distribution. To 
interpret the statistical significant results, the researcher 
must keep In mind thai the contrasts are based on the average 
estimated coefficients for each group. The differences anonc. 
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treatment groups could be due to a few cases of extreme values 
in each group. If the differences are caused by extreme 
values in each group, then concluding that there is an overall 
treatment effect is unjustified. 

Although this approach allows the treatment of the size of 
"effect" directly, .the inferential procedure depends on 
treating the teachers as a "fixed" sample. The use of the 
term "fixed" is similar to that in the context of analysis of 
variance, (e.g., "fixed" effects), or that in the context of 
regression analysis, (e.g. "fixed" predictors). In other 
-words the inferential procedure does not take into account the 
fact that the teachers represent a random sample from some 
well-defined population for which Inferences are intended. In 
this approach, statistical inferences are limited to the same 
group of teachers being observed possibly at different times. 

Findings concerning statistically significant differences 
among conditions and between male and female students were 
•consistent across all approaches. A detailed display and 
discussion of each analysis can be found In Prompt Idq 
Eilectlyaasss in Classroom ±fl±£cac±±ani Year 1 fi ng | Reports 
S'adker, Sadker, Bauchner, Schmidt, Huang, and Schmeltzer, 
NIE, March 1984. Below Is a summary of selected findings. 



General Characteristics of Classroom Interaction 

o In all conditions the frequency of classroor, interaction 
decreased as the grade level increased at a marginally 
significant level. 

o Generally* the frequency of classroom interaction decreased 
slightly as the school year progressed. 

o On the average there were slightly more than two teacher^ 
student interactions per minute in all classrooms observed. ^ 

o Praise constituted a fairly low proportion of total 
classroom interaction. On the average it occured only seven 
times'per observation in the typical (control) class and 
constituted approximately 11 percent of all" interaction. 

o- In apDroxi mate I y 25 percent of the typical (control) 
classes, teachers never praised students. 

o Acceptance was the most frequent teacher response in all 
clcssroons observed. It appeared In all classrooms and 
accounted for more interaction than praise, criticism 
remediation combined. 

o On the average acceptance occurred more than once a minute 
and It accounted for approximately 60 percent of all- 
interactions in the typical (control) classroom. 



, o Remediation occurred In 99 percent of the classrooms 
observec* averaging almost one remedial Interaction per 
minute. It was the second most frequent Interaction 
comprising approximately one third of all classroom 
i nteract i en . 

o Of the four teacher reactions, criticism occurred in the 
fewest number of the classrooms. Approximately two-thirds of 
the classrooms observed contained "no criticism. 

o Approximately 39 percent of the typical (control) 
classrooms contained no criticism. 

o In the 37 percent of the total classes observed that 
contained criticism, the average occurence was only slightly 
more than three interactions per observation or only 5 percent 
of the total interaction. 

o All classrooms contained intellectual i t-i eract i cn . 
Approximately three out of every four classroom interactions 
was intellectual. In terms of specific types of intellectual 
interactions the data showed: 



Percentage of Typical 



Average Frequency 



(control) Classrooms 



per observation In 



Using Intel I ectua I 



typical (contro I ) 



I nteract i on 



class 



Accept 



1 00£ 



28 



Remed i ate 



98 C 
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o In all classrooms the frequency of Intellectual 
interaction, as with interaction generally, decreased as the 
grade level increased* The difference between the sixth and 
eight grades was statistically significant* 

o Conduct interactions occured in 89 percent of the typciel 
(control) classrooms observed and averaged about 4 
Interactions per observation. in terms of specific types of 
conduct interaction, the data showed: 



Percent of Typ i ca I 
(Control ) Classrooms 
Using Conduct 
I nter action 



Average Frequency 
per Observation in 
Typical (Control ) 
C I assrooms 



Remed i at i c n 
Cr . r i c i sn 
Acceptance 
Praise 



89£ 
22< 



4 
2 
1 

MA 



o By far, the most frequent type of conduct interaction was 
remedial in nature, occur i ng in more classrooms (SI percent) 
and at a higher rate (an average of 4 per observation ) than 
all ether types of conduct interactions combined. 



o Teachers used praise less than acceptance, remediation or 
criticism when dealina with student conduct. 



o All of the typical .(control) classrooms contained "other" 
interactions. These Interactions occured at an average rate 
of 12 tir.es per observation, 

o I n approximately half of all classrooms there were students 
identified as salient because they received mc~e than three 
times their proportional share of classroon- interaction. 
These few sa I i ent students received more than 2Cf of all 
classroom interaction. In contrast, a p pr ox i rr.at I ey 25£* of ell 
students in all classes did not participate In classroom 
interaction. 

Bias as Reflected In Classroom Interaction 

o Boys participated in more interactions than their 
representation in the class would lead one to expect. In 
contrast, girls participated in fewer Interactions ! han their 
representation would Indicate. This inequitable distribution 
of attention became greater as the year progreses. 

o Majority (white) students participated in more interactions 
than their representation In the classroom would lead one to 
expect. In contrast, minority students participated in fewer 
Interactions than their representation would Indicate. 

b Although boys participated in more acceptance interactions 

than girls, there was less bias in the distribution of 

acceptance, than in the distribution of praise, remediation or 
criticism. 



o The distribution of ecceptance Interactions became more 
biased over time. By the final observation in one out of 
every four control classrooms teachers favored boys In the 
frequency of acceptance interaction. 

o In all observations and conditions, boys received more 
remedial i nt«eract i ens than girls, 

o In all conditions and at all times boys received more 
criticism than girls- 

o In the typical (control) classes teachers had more 
intellectual interactions with boys than with girls, and this 
difference increased as the school year progressed. 

o Of the four intellectual interaction types, intellectual 
remediation and intellectual criticism were the most 
inequitable in favor of boys. 

o mnorlty students received fewer Intellectual interactions 
than majority students in the typical (control) class. 

o In all classrooms and at all observations, boys received 
more conduct interactions than girls. 

o In the typical (control) classroons, minority oirls 
received fewer conduct interactions than their proportion of 
the class. Minority boys, vhije receiving more conduct 
interaction than expected by their representation received 
less than majority boys. In fact, minority students generally 



p In general, girls and minority students received fewer 
"other" interactions than expected by their representation in 
the classrocn populcticn. ^ 

o Approximately 15 percent of the classrooms observed were 
biased in the distribution of "ather » interactions and this 
bias more frequently favored boys. 

V 

c As boys called out in class, they received more teacher 
attention and more interactions with -the teacher, especially 
intellectual Interactions. In contrast, as girls called out in 
class, they did not receive more Intellectual Interaction with 
the teacher. What they were more likely to experience was a 
higher frequency of conduct remediation responses f ron the 
teacher . 

Treatment and Control Differences 

o M i cr oteach i ng classes had a slightly higher frequency of 
Interactions than the control classes. 

o The m I cr oteach i ng classes were the most equitable of the 
three conditions. They were at virtual equity In distribution 
of Interactions between boys and girls by the third 
obser vat ion. 

o Although the statistical significance varied across the 
three analytical procedures, In Intervention classrooms 
teachers generally Interacted more equitably with boys and 



o By the third observation. In 40? of the typical (control) 
classes teachers were participating In more interactions with 
boys than with girls. This inequitable interaction ocurred 
more than twice as much In control classes than in treatment 
classes. 

o Teachers praised boys more than girts in control and 
problem solving classes, although not at a statistically 
significant level. 

o Teachers praised students more frequently in the 
mi croteach i ng condition than In the control and problem- 
solving conditions combined- This difference was 
statistically significant. 

o Although not statistically significant, in the 
mi croteach i ng Intervention teachers praised students in a 
more equitable manner than did teachers In either of the 
other conditions. 

o The m i croteach I ng condition had the lowest frequency of 
acceptance interactions whi le the problem-solving condition 
had the greatest frequency and this difference was 
statistically significant. 

o The distribution of remedial Interactions was more 
equitable In the treatment conditions than in the control 
condition at a statistically significant level. 

o 
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o H i croteach i ng had more Intellectual interactions than the 
other conditions at a statistically significant level. The 
greater frequency of intellectual interactions in the 
intervention classrooms as compared to the control classrooms 
was statistically significant. 



There was more intellectual acceptance in the ml croteach i ng 
condition than in the other conditions at a statistically 
sicniflcant level. 



o intellectual interaction was more equitable In the 
treatment condition than in the control condition at a 
statistically significant level. 

o Of the three conditions m i croteach i ng was the most 
equitable in the d i s t r i b u t i on r o f Intellectual praise, 
remediation and criticism. Prob I en-so I v i ng was most equitable 1 
in the distribution of Intellectual acceptance although not at 
a static, ical ly significant level. 

o Of the three conditions, control classrooms had the 
highest frequency of "other" interactions and m i croteach i ng 
classes had the- lowest, 

o Of the three conditions m i croteach i r g had the most 
equitable distribution of "other" interactions, although not 
at a statistically siQnifican^ leveL 
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S uni nary : Findings of this three year research and 
development project appear to lend further documentation to an 
extensive line of research indicating differerces in the way 
teachers interact with male and f ema I e students In the 
classroom. This study f s findings Indicate that 4th, 6th* and 
8th grajde boys participated In more interactions that did 
their female counterparts. They received more praise, 
acceptance, remediation and criticism. They received more 
Intellectual interactions, conduct interactions and "other" 
Interactions. It should be noted that many researchers have 
linked participation In classroom interaction to achievement 
and positive att I tg^<-; toward school* It also should be noted 
that acceptance *as the least biased teacher response 
category. Of^the four teacher reactions analysed in this 
study, acceptance is the most diffuse and appears to be the 
least helpful in providing students with specific feedback, an 
instructional behavior often mentioned as Important s>n the 
literature on effective teaching. ^ 

This study Indicates that boys appear to be rpore 
aggressive in Initiating Interaction or calling out comments 
and responses to the teacher. However, the study also shows 
that when boys call out responses, teachers react with an 
intellectual response. In contrast, when girls call out 
comme nts, the typical teacher response Is remediation for 
Inappropriate conduct. 

-This study also generated knowledge concerning 
Interventions for reducing or eliminating sex bias In the ways 



teachers respond to female and male students. In nost areas, 
'nterventicn class ooms were successful in elltrinating bias 
from teacher student interaction. l'i croteach i ng classes were 
the most equitable of the three conditions. It is interesting 
to note that in intervention classes not only was Interaction 
more equitable but it was more Intellectual in nature as well. 

Teaching should bean intentional and active process 
rather than one that is passive and reactive in nature. When 
leachers become awars of differences In the way they interact 
with male and female students and when they receive 
appropriate resources end training, they can become more 
equitable in their response patterns. Moreover interventions 
for attaining equity in classroom interaction appear to be 
related to the intellectual level of classroom discourse; this 
potential interface between equity and excellence in the 
teaching process is an area worthy of further research and 
invest! gat ion. 
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